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SHIFT CONTROL APPARATUS FOR A
TRANSMISSION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority of Korean Application
No. 10-2003-0068371, filed Oct. 1, 2003, the disclosure of
which 1s incorporated fully herein by reference.

FIELD OF THE INVENTION

Generally, the present invention relates to a shitt control
apparatus for a transmission of a vehicle. More particularly,
the shift control apparatus transmits a select operation and a
shift operation of a shift lever.

BACKGROUND OF THE INVENTION

Typically, a shift control apparatus for transmitting a shift
operation and a select operation of a shift lever to a trans-
mission includes a shiit control cable and a select control
cable. In a conventional shift control apparatus, the shiit
control cable and the select control cable are connected to a
control shaft, which 1s vertically disposed in the transmis-
s1on, through a shift control lever and a select control lever.
The control shaft undergoes vertical movements responding
to operations of the select control cable, so that a control
finger provided in the control shait moves between a plu-
rality of shiit lugs. The control shait undergoes rotational
movement responding to operations of the shift control cable
so that the control finger moves the shift lug. Furthermore,
often a shoe to which a select control lever 1s coupled 1s
exposed, so that 1t may collect impurities.

Furthermore, since the select control lever and a shift
lever are configured to be dependent on each other shiit
teeling becomes deteriorated. Still furthermore, because the
control shaft 1s vertically disposed, a return spring that
supports the control shaft in the upward direction must be
large, such that a relatively great force 1s needed for a select
operation. Also, 1n the conventional shift control apparatus,
a shock generated 1n a transmission cannot be eflectively
prevented from being transmitted to the gear shiit lever.

The information disclosed in this Background of the
Invention section 1s only for enhancement of understanding
of the background of the mvention and should not be taken
as an acknowledgement or any form of suggestion that this
information forms the prior art that 1s already known to a
person skilled 1n the art.

SUMMARY OF THE INVENTION

An embodiment of the present invention provides a shift
control apparatus 1n which a shift control assembly and a
select control assembly operate independently and 1n which
a control shaft 1s hornizontally disposed so that good shiit
feeling can be achieved.

Furthermore, embodiments of the present invention pro-
vide a shift control apparatus that includes a shiit shoe and
a select shoe, such that shocks generated in a transmission

can ellectively be prevented from being transmitted to a gear
shift lever.

Still furthermore, embodiments of the present mvention
provide a shiit control apparatus 1n which a control shaft 1s
horizontally disposed and 1s elastically supported by elastic
members, so that the shift feeling can be improved.
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In a preferred embodiment of the present invention, the
shift control apparatus for a transmission comprises a gear
shift lever, a plurality of shift lugs, a housing, a control shatt,
a select control assembly, and a shiit control assembly. The
gear shift lever 1s configured to undergo movement 1n a first
direction and 1n a second direction. The plurality of shift lugs
are disposed within the transmission and are configured to
realize a specific speed ratio according to its longitudinal
movement. The control shaft 1s disposed within the housing
and 1s provided with at least one control finger at a lower
portion thereof, and 1t 1s configured to be able to move 1n a
longitudinal direction thereotf such that the control finger can
be positioned on the shift lugs, and it 1s configured to be able
to rotate such that the control shaft can move the shiit lugs.

The select control assembly 1s connected to the gear shift
lever and the control shaft such that the control shaft moves
in a longitudinal direction thereof responding to a movement
of the gear shiit lever 1n the first direction. The shiit control
assembly 1s connected to the gear shift lever and the control
shaft such that the control shaft rotates responding to a
movement of the gear shift lever 1in the second direction.
Preferably, a first through hole 1s formed 1n the housing.

The select control assembly comprises a select control
shaft, a select control lever, a select control cable, a con-

necting plate, a pin member, a select shoe, and a select shoe
guide. The select control shait 1s rotatably inserted into the
first through hole, while the select control lever 1s fixedly
connected to an upper portion of the select control shaft. The
select control cable connects the gear shift lever and the
select control lever together such that the select control lever
and the select control shait rotate responding to the move-
ment of the gear shift lever in the first direction. One end of
the connecting plate 1s fixedly connected to a lower portion
of the select control shait. An upper portion of the pin
member 1s fixedly connected to the other end of the con-
necting plate at a lower portion thereof, and a lower portion
of the pin member 1s rotatably 1nserted into the select shoe.
The select shoe guide 1s fixedly coupled to the control shaft
and 1s provided with a select shoe guide channel within
which the select shoe 1s slidably disposed. It 1s preferable
that the select shoe 1s made of plastic material, and 1t 1s
further preferable that the select shoe guide channel 1is
formed along a circumierential direction of the control shaft.

It 1s also pretferable that the select control shaift 1s disposed
above the control shaft and away by a predetermined dis-
tance from a longitudinal center axis of the control shaft, and
that a second through hole 1s formed in the housing.

The shift control assembly comprises a shift control shatt,
a shift control lever, a shift control cable, a connecting plate,
a ball member, a shift shoe, and a shift shoe guide. The shait
control shaft 1s rotatably inserted into the second through
hole. The shiit control lever 1s fixedly connected to an upper
portion of the shiit control shaft, while the shift control cable
connects the gear shift lever and the shift control lever
together such that the shiit control lever and the shift control
shaft rotate i response to the movement of the gear shift
lever 1n the second direction. One end of the connecting
plate 1s fixedly connected to a lower portion of the shift
control shaft, an upper portion of the ball member 1s fixedly
connected to the other end of the connecting plate at a lower
portion thereotf, and a lower portion of the ball member 1s
rotatably inserted into the shift shoe. The shift shoe guide 1s
fixedly coupled to the control shaft and 1s provided with a
shift shoe guide channel within which the shift shoe, pret-
erably made of plastic, 1s slidably disposed.
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Preferably, the shift shoe guide channel 1s formed along a
longitudinal direction of the control shaft. It 1s also prefer-
able that the shift control shaft 1s disposed above the control
shaft. Preferably, the control shatt 1s provided with a forward
speed ratio finger and a reverse speed ratio finger, and the
reverse speed ratio finger 1s ntegrated with the shift shoe
guide.

It 1s preferable that the shift control assembly further
comprises a first mass and a second mass that are respec-
tively coupled to ends of the shift control lever. It 1s
preferable that the shift control cable 1s pivotally connected
to the shift control lever near a position where the first mass
1s coupled to the shift control lever, and wherein the shiit
control shaft 1s coupled to the shift control lever at a position
between a position where the first mass 1s coupled to the
shift control lever and a position where the second mass 1s
coupled to the shift control lever.

It 1s further preferable that the second mass 1s configured
such that a rotating center of the shift control lever 1s
positioned at a position where the shift control shait 1s
coupled to the shift control lever. It 1s also preferable that the
shift control apparatus further comprises a first elastic mem-
ber and a second elastic member that elastically support the
control shaft i opposite directions, and that the first and
second elastic members are coil springs.

It 1s preferable that the plurality of shiit lugs comprises at
least one forward speed ratio shift lug, and that the control
shaft 1s provided with a forward speed ratio finger for
moving the forward speed ratio shiit lug and a reverse speed
ratio finger for moving the reverse speed ratio shift lug.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate an
embodiment of the invention, and, read together with the
description, serve to explain the principles of the mnvention,
where:

FIG. 1 shows a shift control apparatus according to an
embodiment of the present invention;

FIG. 2 shows a select motion and a shiit motion of a gear
shift lever;

FIG. 3 1s a top view of the shift control apparatus of FIG.
1

FIG. 4 1s a sectional view along line B-B of FIG. 3;

FIG. § 1s a sectional view along line A-A of FIG. 3;

FIG. 6 1s a perspective view of the shift control apparatus
according to an embodiment of the present invention;

FIG. 7 shows a control shait and shift lugs of the shift
control apparatus according to an embodiment of the present
imnvention;

FIG. 8 shows a select shoe of the shift control apparatus
according to an embodiment of the present invention; and

FIG. 9 shows a shift shoe of the shift control apparatus
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

As shown 1n FIG. 1, a shiit control apparatus 100 accord-
ing to the present invention 1s mounted to a transmission
101. The shiit control apparatus 100 transmits operations of
a gear shift lever 103 to the transmission 101, such that a
specific gear ratio can be established according to the
operation of the gear shift lever 103. The transmission 101
1s a manual transmission that establishes a plurality of shift
ratios according to a driver’s manipulation of the gear shift
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lever 103. The gear shift lever 103 can be a conventional
gear shift lever. The gear shift lever 103 1s disposed beside
a driver’s seat, and 1t 1s configured to undergo movements 1n
two directions.

As shown 1n FIG. 2, when the gear shiit lever 103 moves
in a first direction shown by a solid line, a select operation
1s performed, and when the gear shift lever 103 moves 1n a
second direction shown by dotted lines, a shiit operation 1s
performed. Hereinatter, motion of the gear shift lever 103 1n
the first direction 1s referred to as a select motion, and
motion of the gear shift lever 103 1n the second direction 1s
referred to a shift motion.

The shift control apparatus 100 according to the preferred
embodiment of the present mnvention includes a select con-
trol assembly 105 and a shift control assembly 107. The
select control assembly 105 operates responding to the select
motion of the gear shift lever 103, and the shiit control
assembly 107 operates responding to the shift motion of the
gear shift lever 103.

The select control assembly 105 and the shift control
assembly 107 are mounted on a control housing 109. The
control housing 109 1s coupled to a transmission housing
102 through a bolt 110, and a control shaft 111 1s horizon-

tally disposed within the control housing 109.

Retferring to FIGS. 1, 3, 4, and 6, the select control
assembly 105 will be explained. The select control assem-
bly, as shown 1n FIG. 4, includes a select control shaft 115
that 1s rotatably mserted into a first through hole 113 that 1s
formed in the control housing 109. Preferably, a needle
bearing 114 and an o1l seal 116 are disposed around the
select control shait 115.

As show 1n FIGS. 3 and 6, the select control shaft 115 1s

disposed above the control shaft 111, and it 1s away from a
longitudinal center axis of the control shait 111. As show 1n
FIG. 4, an upper portion of the select control shaft 115 1s
positioned at an outside of the control housing 109, and a
lower portion thereof 1s positioned within the control hous-
ing 109. One end of a select control lever 117 1s fixedly

connected to the upper portion of the select control shaft
115.

One end of a select control cable 119 1s pivotally con-
nected to the other end of the select control cable 119
through a pivot pin 118. The other end of the select control
cable 119 i1s connected to the gear shift lever 103 such that
the select control cable 119 undergoes a push-pull operation
responding to the select motion of the gear shift lever 103.
The select control cable 119 can be connected to the gear
shift lever 103 1n a conventional way. Preferably, the select
control cable 119 1s slidably 1nserted into a protection guide
123 that 1s fixedly coupled to a mounting bracket 121 that 1s
mounted on the transmission housing 102.

A connecting plate 123 1s coupled to a lower portion of the
select control shatt 115. A downwardly extending pin 127 1s
coupled to the connecting plate 125, and a lower portion of
the pin 127 1s mserted 1nto a select shoe 129. As shown 1n
FIG. 8, a pin-receiving hole 1294 1s formed 1n a center of the
select shoe 129, and the pin 127 1s rotatably inserted into the
pin recerving hole 129a.

The select shoe 129 can be made of a plastic material, and
it 1s disposed 1n a select shoe guide channel 133 of a select
shoe guide 131 that 1s fixedly coupled to the control shaift
111. The select shoe guide 131 1s fixedly coupled to the
control shaft 111 through a coupling bolt 135. The select
shoe guide channel 133 1s formed 1 a circumierential
direction of the control shaft 111, and the select shoe 129 1s
slidably disposed within the select shoe guide channel 133.



US 7,228,753 B2

S

Therefore, the select shoe 129 can move along a circumier-
ential direction of the control shaft 111.

If the select control cable 119 1s operated by the select
motion of the gear shiit lever 103, the select control shaft
115 rotates, so that the connecting plate 125 rotates with
respect to the select control shait 115. If the connecting plate
125 rotates with respect to the select control shaft 115, the
select shoe 129 pushes the select shoe guide 131 in a
longitudinal direction of the control shaft 111 while the
select shoe 129 moves within the select shoe guide channel
133, so that the control shaft 111 moves in a longitudinal
direction thereof. Consequently, the control shaft 111 moves
in the longitudinal direction thereot responding to the select
motion of the gear shift lever 103.

Referring to FIGS. 1, 3, 5, and 6, the shift control
assembly 107 will be explained. The shift control assembly
107, as show 1n FIG. 5, includes a shift control shaft 139 that
1s rotatably inserted into a second through hole 137 that i1s
formed in the control housing 109. Preferably, a needle
bearing 141 and an o1l seal 143 are disposed around the shift

control shaft 139. The shiit control shait 139 1s disposed
above the control shaft 111.

As shown 1n FIG. 5, an upper portion of the shiit control
shaft 139 1s disposed outside of the control housing 109, and
a lower portion of the shift control shait 139 1s disposed
within the control housing 109. One end of a shift control
lever 145 1s fixedly coupled to an upper end of the shiit
control shaft 139, and one end of a shift control cable 147
1s pivotally connected to the other end of the shift control
lever 139 through a pivot pin 149. The other end of the shiit
control cable 147 1s connected to the gear shift lever 103
such that the shift control cable undergoes push-pull move-
ments responding to the gear shift lever 103. The shiit
control cable 147 can be connected to the gear shift lever
103 in a conventional way. Preferably, the shift control cable
1477 1s slidably inserted into a protection guide 153 that 1s
coupled to a mounting bracket 151 that 1s mounted on the
transmission housing 102.

As shown 1n FIGS. 1 and 6, a first mass 155 and a second
mass 157 are respectively coupled to ends of the shift control
lever 145. The first mass 1535 1s coupled to the end of the
shift control lever 145 where the shift control cable 147 1s
connected, and the second mass 157 1s coupled to the other
end of the shift control lever 145. The shiit control shaft 139
1s fixedly coupled to the shift control lever 145 at a position
between the ends thereof.

The first mass 155 provides a damping force during the
shift motion of the gear shitt lever 103, and the second mass
157 1s positioned such that a rotating center position of the
shift control lever 1435 1s positioned at or near the shift
control shaft 139. One end of a connecting plate 159 1is
fixedly connected to the lower portion of the shift control
shaft 139. A ball 161 1s coupled to the other end of the
connecting plate 159, and the ball 161 1s positioned below
the connecting plate 159. The ball 161 1s rotatably connected
to a shift shoe 163, which can be made of a plastic material.

As shown 1n FIG. 9, a ball-receiving hole 1634 1s formed
at a center portion of the shift shoe 163, and the ball 161 1s
rotatably disposed within the ball receiving hole 163a. As
shown 1n FIG. 5, the shift shoe 163 1s disposed within a shift
shoe guide channel 167 of a shift shoe guide 1635 that 1s
fixedly coupled to the control shait 111. The shiit shoe guide
channel 167 1s formed along a longitudinal direction of the
control shatt 111, and the shift shoe 163 1s slidably disposed
within the shift shoe guide channel 167 such that 1t can move
in a longitudinal direction of the control shaft 111.
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If the shift control cable 147 1s operated by the shift
motion of the gear shiit lever 103, the shift control shaft 139
rotates, so that the connecting plate 159 rotates with respect
to the shift control shaft 139. If the connecting plate 159
rotates with respect to the shift control shaft 139, the shiit
shoe 163 pushes the select shoe guide 131 1n a circumier-
ential direction of the control shaft 111 while the shiit shoe
163 moves within the shift shoe guide channel 167, so that
the control shait 111 rotates. Consequently, the control shaft

111 rotates responding to the shift motion of the gear shift
lever 103.

A Torward speed ratio finger 169 and a reverse speed ratio
finger 171 are coupled to the control shait 111. The forward
and reverse speed ratio fingers 169 and 171 are extended 1n
a lower direction of the control shaft 111. The forward speed
ratio finger 169 1s fixedly coupled to the control shaft 111
through a locking pin 173, and the reverse speed ratio finger
171 1s integrated with the shift shoe guide 165. The shiit
shoe guide 165 and the reverse speed ratio finger 171 are
fixedly coupled to the control shaft 111 through a locking pin
175. Therefore, the forward and reverse speed ratio fingers
169 and 171 move together with the control shaft 111.

As shown 1n FIG. 7, the forward speed ratio finger 169 1s
coupled to the control shaft 111 such that the forward speed
ratio finger 169 can be positioned within one of a first/

second speed ratio shift lug 177, a third/fourth speed ratio
shaft lug 179, and a fifth/sixth speed ratio shift lug 181.

The reverse speed ratio finger 171 1s coupled to the
control shaft 111 such that the reverse speed ratio finger 171
1s positioned within a reverse speed ratio shift lug 183 when
the forward speed ratio finger 169 1s positioned outside of
the first/second speed ratio shift lug 177.

The first/second speed ratio shiit lug 177 1s connected to
a first/second speed ratio shift rail 185, the third/fourth speed
ratio lug 179 1s connected to a third/fourth speed ratio lug
187, and the fifth/sixth speed ratio lug 181 1s connected to
a fifth/sixth speed ratio shift rail 189.

The first/second, third/fourth, and fifth/sixth speed ratio
shift rails 185, 187, 189 are components of the transmission
101. A first or second speed ratio can be established by
longitudinal movements of the first/second speed ratio shiit
rail 185, a third or fourth speed ratio can be established by
longitudinal movements of the third/fourth speed ratio shait
rail 187, and a fifth or sixth speed ratio can be established by
longitudinal movements of the fifth/sixth speed ratio speed

rail 189.

The reverse speed ratio shiit lug 183 can be a component
for establishing a reverse speed ratio according to 1ts opera-
tion. It 1s also possible that the reverse speed ratio shift lug
183 1s connected to a separate reverse speed ratio shiit rail.

If the control shaft 111 moves along its longitudinal
direction responding to the select motion of the gear shiit
lever 103, the forward speed ratio finger 169 can be posi-
tioned within one of the first/second speed ratio shift lug
177, the thard/fourth speed ratio shitt lug 179, the fifth/sixth
speed ratio shift lug 181, and the outside of the first/second
speed ratio shift lug 177. When the forward speed ratio
finger 169 1s positioned at the outside of the first/second
speed ratio shift lug 177, the reverse speed ratio finger 171
1s positioned within the reverse speed ratio shift lug 183. At
this time, 11 the control shait 111 rotates responding to the
shift motion of the gear shift lever 103, the forward speed
ratio finger 169 or the reverse speed ratio finger 171 rotates
one of the shift lugs 177, 179, 181, and 183 within which the
forward speed ratio finger 169 or the reverse speed ratio
finger 171 are positioned.
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As shown m FIG. 3§, the shift control apparatus 100
according to the preferred embodiment of the present inven-
tion 1includes a first elastic member 191 and a second elastic
member 193 that elastically support the control shaft 111 in
opposite directions with respect to the control housing 109.
The first and second elastic members 191 and 193 can be
coil springs, and they respectively elastically support the
control shaft 111 in nnghtward and leftward directions in the
drawing such that the control shait 111 1s disposed at a
predetermined neutral position when the control shaft 111 1s
not actuated by the select control assembly 105 and the shift
control assembly 107. Preferably, when the control shaft 111
1s positioned 1n the predetermined neutral position, the
forward speed ratio finger 169 i1s positioned within the
third/fourth speed ratio shift lug 187.

The first elastic member 191 1s positioned within a space
that 1s defined by a first elastic member housing 195q and a
second elastic member housing 1956 that can relatively
move. One end of the first elastic member 191 1s supported
by the control housing 109, and the other end of the first
clastic member 191 1s supported by the select shoe guide
131.

The second elastic member 193 1s disposed between a first
clastic member seat 197a and a second elastic member seat
197b. The first elastic member seat 197a 1s supported by the
shift shoe guide 165 that 1s coupled to the control shaft 111,
and the second elastic member seat 1975 1s supported by the
control housing 109. The second elastic member seat 1975
1s supported by a snap ring 199 that 1s coupled to the control
shaft 111.

The present mvention described above provides a shiit
control apparatus for a six-speed transmission. However, the
present mvention can also be applied to any transmission
such as a four-speed or five-speed transmission by changing
a number of shift speed that can be selected by the gear shait
lever and a number of shift lugs, as will be appreciated by
one of ordinary skill 1n the art.

According to the embodiment of the present invention,
the select control assembly and the shift control assembly
act independently, so that gear shift feeling 1s 1mproved.
Furthermore, because the shift shoe and the select shoe are
provided, shocks of the transmission can be prevented from
being transmitted to the gear shift lever. According to the
embodiment of the present invention, the control shaift is
clastically supported in opposite directions by two coil
springs, so select feeling 1s substantially improved. Further-
more, because the rotating center of the shift lever 1s
positioned by the first and second mass, a shift feeling 1s
improved by an 1nertia force.

Although preferred embodiments of the present invention
have been described in detail hereinabove, it should be
clearly understood that many variations and/or modifica-
tions of the basic inventive concepts herein taught which
may appear to those skilled 1n the present art will still fall
within the spirit and scope of the present imvention, as
defined 1n the appended claims.

What 1s claimed 1s:

1. A shift control apparatus for a transmission comprising:

a gear shift lever configured to undergo movement in a
first direction and 1n a second direction;

a plurality of shift lugs disposed within a transmission and
configured to realize specific speed ratios according to
its longitudinal movement;

a housing comprising a first and a second through hole;

a control shait disposed within the housing and provided
with at least one control finger at a lower portion
thereol, the control shaft configured to be able to move
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in a longitudinal direction thereotf such that the control

finger can be positioned on the shiit lugs, and the

control shaft configured to be able to rotate such that
the control shaft can move the shiit lugs;

a select control assembly connected to the gear shift lever
and the control shaft such that the control shaft moves
in the longitudinal direction thereof responding to a
movement of the gear shift lever 1n the first direction;
and

a shift control assembly connected the gear shift lever and
the control shaft such that the control shait rotates
responding to a movement of the gear shift lever 1n the
second direction;

wherein the select control assembly comprises:

a select control shait rotatably inserted into the first

through hole;

a select control lever fixedly connected to an upper
portion of the select control shatft;

a select control cable connecting the gear shift lever
and the select control lever together such that the
select control lever and the select control shait rotate
responding to the movement of the gear shift lever 1n
the first direction;

a connecting plate, one end of which 1s fixedly con-
nected to a lower portion of the select control shatft;

a pin member, an upper portion of which 1s fixedly
connected to the other end of the connecting plate at
a lower portion thereof;

a select shoe mto which a lower portion of the pin
member 1s rotatably inserted; and

a select shoe guide fixedly coupled to the control shaft
and being provided with a select shoe guide channel
within which the select shoe 1s slidably disposed;

and wherein the shift control assembly comprises:

a shift control shaft rotatably inserted into the second
through hole;

a shift control lever fixedly connected to an upper
portion of the shift control shaft;

a shift control cable connecting the gear shift lever and
the shift control lever together such that the shift
control lever and the shift control shait rotate
responding to the movement of the gear shift lever 1n
the second direction;

a connecting plate, one end of which 1s fixedly con-
nected to a lower portion of the shift control shaft;

a ball member, an upper portion of which 1s fixedly
connected to the other end of the connecting plate at
a lower portion thereof;

a shift shoe into which a lower portion of the ball
member 1s rotatably inserted; and

a shift shoe guide fixedly coupled to the control shaft
and being provided with a shift shoe guide channel
within which the shift shoe 1s slidably disposed.

2. The shiit control apparatus of claim 1, wherein the
select shoe 1s made of a plastic material.

3. The shiit control apparatus of claim 1, wherein the
select shoe guide channel 1s formed along a circumierential
direction of the control shatt.

4. The shift control apparatus of claim 1, wherein the
select control shaft 1s disposed above the control shaft and
away by a predetermined distance from a longitudinal center
axis of the control shatt.

5. The shiit control apparatus of claim 1, wherein the shift
shoe 1s made of a plastic material.

6. The shift control apparatus of claim 1, wherein the shift
shoe guide channel 1s formed along a longitudinal direction
of the control shaft.
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7. The shiit control apparatus of claim 1, wherein the shift
control shaft 1s disposed above the control shatt.

8. The shift control apparatus of claim 1, wherein the
control shait 1s provided with a forward speed ratio finger
and a reverse speed ratio finger, and the reverse speed ratio
finger 1s 1mtegrated with the shift shoe guide.

9. The shiit control apparatus of claim 1, wherein the shift
control assembly further comprises a first mass and a second
mass that are respectively coupled to ends of the shift control
lever.

10. The shift control apparatus of claim 9, wherein the
shift control cable 1s pivotally connected to the shift control
lever near a position where the first mass 1s coupled to the
shift control lever, and wherein the shift control shaft 1s
coupled to the shift control lever at a position between a
position where the first mass 1s coupled to the shiit control
lever and a position where the second mass 1s coupled to the
shift control lever.

5
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11. The shift control apparatus of claim 10, wherein the
second mass 1s configured such that a rotating center of the
shift control lever 1s positioned at a position where the shift
control shaft 1s coupled to the shiit control lever.

12. The shift control apparatus of claim 1, further com-
prising a first elastic member and a second elastic member
that elastically support the control shaft 1n opposite direc-
tions.

13. The shift control apparatus of claim 12, wherein the
first and second elastic members are coil springs.

14. The shift control apparatus of claim 1, wherein the
plurality of shift lugs comprises at least one forward speed
ratio shift lug, and wherein the control shaift 1s provided with
a forward speed ratio finger for moving the forward speed
ratio shift lugs and a reverse speed ratio finger for moving
the reverse speed ratio shiit lug.

¥ ¥ H ¥ H
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